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PURPOSE 
The purpose of this contract is to (1) evaluate the capability 
of the MASER-equipped weather radar set AN/MPS-34 and the Area 
Precipitation Measurement Indicator (APMI) to operate as a highly 
sensitive meteorological sensing device and as a system for rapidly 
measuring, integrating, and displaying area precipitation; (2) de-
termine what meteorological phenomena not detectable by other radar 
may now be detected, measured, and displayed by this equipment; 
and (3) determine the general utility of these units for Army 
meteorological purposes. 
ABSTRACT 
Problems encountered in the installation, operation, and 
repair of the MASER-equipped MPS-34 radar and Area Precipitation 
Measurement Indicator (APMI) are discussed. Both units are nearly 
ready for data collection. An outline is given for operations 
during the next quarter. 
PUBLICATIONS, LECTURES, REPORTS, AND CONFERENCES 
On 5-8 April 1965, E. A. Mueller visited Fort Monmouth to 
confer with technical personnel regarding the preparations 
necessary for setting up the MASER-equipped radar and APMI. At 
the same time he received instructions in the operation of these 
units. 
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On 24-31 May 1965, W. G. Stone and C. Dresser of the U. S. 
Army Electronics Laboratories, Fort Monmouth, New Jersey, were 
at the State Water Survey Meteorology Laboratory to install and 
place the MASER-equipped radar and APMI in operating condition. 
The radar required only calibration, but the MASER unit shipped 
directly from Hughes did not operate properly. The entire core 
memory from the APMI was taken to Port Monmouth for repairs. 
W. G. Stone returned on 3-4 June to assist Mr. James Kiefer, 
Hughes Research Laboratories, in making repairs on the MASER. 
This organization is the original designer of the MASER. After 
realignment of the magnet with respect to the rubies, the MASER 
operated satisfactorily on the bench. 
W. G. Stone returned 21-28 June and brought the core memory 
of the APMI for reinstallation. After this was accomplished, 
other repairs were required before operation was possible. These 
were completed before Mr. Stone's departure. 
MASER-EQUIPPED AN/MPS-34 RADAR 
The MPS-34 radar van and the Area Precipitation Measurement 
Indicator (APMI) arrived at the Meteorology Laboratory of the 
Illinois State Water Survey, Savoy, Illinois, on 10 May 1965. 
They were located along the southeast corner of the University of 
Illinois-Willard Airport storage area where they have unobstructed 
views from east through south to the northwest. 
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Preliminary installation of the MPS-34 radar van included 
initial leveling, raising and assembling of the antenna-reflector, 
and connection to a temporary single-phase power source. It was 
not known until its arrival that the MPS-34 required 3-phase 
power which took additional time to acquire. 
On 24 May 1965, W. G. Stone and Charles Dresser arrived 
from the U. S. Army Electronics Laboratories, Port Monmouth, 
New Jersey, to set up the MASER radar and APMI and to instruct 
personnel in the charging and operating procedures. 
The MASER unit arrived on 24 May having been sent from 
Hughes Research Laboratories, Malibu, California, where it had 
undergone repairs. Upon arrival it was noticed that the card-
board box in which it had been shipped was damaged and inspection 
of the MASER revealed that it, too, had been damaged. Both the 
K-band and X-band waveguides were bent as were the tubes used for 
filling and venting the MASER Dewar. Much of this damage was 
repaired by simply bending the damaged section back into shape. 
The MASER was then installed in its Dewar, and an attempt 
was made to operate the radar using the MASER preamplifier. How-
ever, the MASER would not tune, apparently because of the damage 
it received in transit. After calling Hughes Research Labora-
tories, it was decided not to return it in order to avoid addi-
tional damage, but they were asked to send someone here to test 
and repair it. 
On 2 June, James Kiefer of Hughes Research Laboratories 
arrived to test the MASER on the bench. W. G. Stone had arrived 
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earlier to get the MASER, pump klystron, and klystron power 
supply ready for testing and repairing the MASER. Initially, 
the MASER produced a net gain of 6 db. Since this was only one-
half of the 12 db needed to evaluate the MASER properly, Mr. 
Kiefer aligned the MASER magnet with respect to the rubies and 
brought the gain up to 17 db. This solved the MASER tuning 
problems quite satisfactorily. 
During Kiefer's stay, it was learned that the preferred mode 
of MASER tuning is to use a pulsed voltage through the MASER 
magnet. The magnet power supply installed in the radar had to be 
repaired, and the "Pulse-DC" switch on the control panel of the 
MASER power supply had to be restored to its initial position and 
function before this mode of tuning was possible on the radar. 
Because of the importance which Kiefer attached to having 
dry waveguide and no moisture in or near the MASER, all waveguide 
between the magnetron and MASER junction box and between the 
klystron local oscillator and the MASER junction box was dis-
assembled, cleaned, and reassembled to remove any corrosion and/or 
moisture. One of the waveguide switches had rust in it and, thus, 
required disassembly and cleaning also. 
Another major problem still exists with the MASER portion of 
the radar. To date efforts have been unsuccessful in completely 
charging the MASER with the liquid helium in one filling of the 
10-liter transfer Dewar which came with the radar. The MASER can 
be charged only from a warm start on days when two 10-liter charges 
are obtainable. Apparently, the entire process, including losses 
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in transit and in transfer, requires more than 10 liters, perhaps 
as much as 12 to 15 liters. Once charged only one refilling of 
the MASER Dewar from each filling of the transfer Dewar can be 
achieved. Thus, at present, we are limited to operating the 
MASER for a maximum of 4 or 5 days before running out of liquid 
helium. These problems should not be of importance, eventually. 
A 30-liter transfer Dewar has been ordered and should arrive 
about the end of July, after which continuous operation should 
be possible. 
One of the difficulties encountered with filling the MASER 
Dewar with liquid helium was that the gaskets forming the seal 
between the MASER Dewar and junction box were torn. This prevented 
proper pressurization of the Dewar, particularly during the removal 
of the liquid nitrogen after initial precooling. For lack of 
silicone rubber material, two replacement gaskets were made of 
neoprene rubber. These improved the pressurization ability of the 
Dewar but were not quite satisfactory. These are to be replaced 
with silicone rubber gasket material when it becomes available. 
Other minor problems with the radar have arisen occasionally, 
but these are typical electronic breakdowns. One exception was 
the shorting of the klystron local oscillator tube socket. As 
this was a special socket for which no replacement was available, 
one was fabricated from a breadboard-type socket. Replacements 
for this have been ordered in case the fabrication proves un-
successful. 
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AREA PRECIPITATION MEASUREMENT INDICATOR 
After arrival of the APMI it was located adjacent to the 
MPS-34; nothing further was done until the arrival of Stone and 
Dresser on 24 May. 
After repair of a resistor that loosened during transport, 
the APMI operated properly for several hours and then failed. 
The failure was probably due to a combination of the trip from 
Port Monmouth and poor line voltage regulation during the first 
week of operation. Several bad components were ultimately found, 
for which exact replacements or substitutions of similar charac-
teristics were used. After a week's work the APMI still did not 
function properly. On 30 May, the core memory and one of the 
circuit boards were removed for return to Port Monmouth for repairs. 
On 21 June, W. G. Stone returned bringing the APMI core 
memory and the circuit board with him. During this week other 
faulty components were replaced. Incorrect time delays were ad-
justed to manual specifications. When Stone left on 28 June, 
the APMI appeared to be working satisfactorily. It is still 
dependent upon both the temperature within the APMI shelter and 
the voltage settings on its various power supplies for satisfac-
tory operation. High temperatures and misadjusted voltages may 
cause no numbers, incorrect numbers, and/or non-numeric non-
alphabetic characters to be displayed on the Charactron tube. 
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CONCLUSIONS 
Both the MASER-equipped MPS-34 radar and the APMI are nearly 
ready for the attachment of photographic equipment for data col-
lection. The MASER and APMI appear to be operating satisfactorily 
at present. Operating personnel are now familiar with the charg-
ing techniques of the MASER Dewar and with the safe handling 
procedures of the liquid nitrogen and liquid helium. Meteorolo-
gically, little progress has been made, but this is due to the 
short time the equipment has been operating correctly. 
PROGRAM FOR NEXT INTERVAL 
Data collection components for the MPS-34 and the APMI will 
be installed. On the MPS-34 this includes the addition of a VE 
Repeater-Indicator, a 35-mm camera, and a step-gain control. 
These should be in operation by the end of July. Some additional 
work needs to be done on the MPS-34 to align each of the scopes 
for optimum data presentation. 
An intensive two-week period of operation is planned after the 
data acquisition equipment has been installed. This will include 
24-hour operations daily for as long as the MASER can be kept 
charged during this period. Simultaneous step-gain, time-lapse 
radar pictures will be taken much of the time with the CPS-9 
radar which is located within 1/2-mile of the MPS-34. 
Near the beginning of August, E. A. Mueller will move the 
MASER-equipped MPS-34 to Magdalena, New Mexico, where the radar 
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will be used in a study on the growth and development of thunder-
storms In the surrounding mountains. He will return with the 
equipment about 1 September. 
During the absence of the MASER radar, the APMI will be 
connected to the CPS-9 and used to obtain data for comparison 
with the 35-mm time-lapse movies made on the CPS-9 
PERSONNEL 
A brief sketch of the qualifications and background of each 
of the key personnel engaged in this research follows: 
Glenn E. Stout, Project Director, is Head, Atmospheric 
Sciences Section, Illinois State Water Survey. He received a 
B.S. degree from Findlay College, Findlay, Ohio, in 1942 and then 
took special training in meteorology at the University of Chicago. 
He was engaged in meteorology as an instructor for 2-1/2 years, 
served as an Aerological Officer in the Navy for 2-1/2 years, and 
has been employed by the Illinois State Water Survey for the past 
17 years. 
Eugene A. Mueller was awarded B.S. and M.S. degrees in elec-
trical engineering from the University of Illinois in 1951 and 
1952, respectively. Since 1952 he has been employed by the 
Illinois State Water Survey in radar weather research. 
Douglas M. A. Jones was awarded B.S. and M.S. degrees in 
meteorology from the University of Chicago in 1949. He joined 
the weather radar group of the Illinois State Water Survey in 1950. 
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Ronald E. Rinehart received a B.A. degree from Asbury 
College, Wilmore, Kentucky, in 1962. He worked two years at 
Oregon State University and one year at Florida State University, 
holding research assistantships at both schools in meteorology. 
He joined the Water Survey in April 1965. 
Donald W. Staggs was awarded a degree in electrical engineer-
ing from the University of Illinois in 1952. Since then he has 
been employed by the Illinois State Water Survey as an electrical 
engineer in the maintenance and modification of the several radars 
operated by the Survey. Mr. Staggs is particularly adept in 
electro-mechanical design. 
The following personnel were engaged during the first 
quarter: 
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